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impacts on ecological systems and the health of workers and the general
public must be established with greater precision than is now possible.
Finally, suitably effective control technologies must be made available.

In the human health field, the first task is to identify the popu-
lations most at risk, by means of multimedia exposure assessments that
take into account all sources of exposure; presumably the most heavily
exposed population will be that of workers in refineries, and those who
must handle certain refined products.  Complex mixtures of substances
will be involved, and their possible interactions must be accounted for.
Workers should be monitored for signs of exposure-related health problems,
and a follow-up registry should be maintained so that their conditions
may be checked periodically in the future.  Clinical and laboratory
studies of the metabolism of toxic, carcinogenic, co-carcinogenic, and
mutagenic materials should be made to Identify the main risks and useful
indicators of exposure.

Studies of the ecological effects of refinery effluents and emis-
sions should begin with accurate assessments of the compositions and
release rates of all wastewaters, solid wastes, and emissions to the
atmosphere.  Site-specific studies of pollutant effects and pathways
in the environment should begin early enough so that later recognition
of the need for tighter control does not impose undue retrofit require-
ments on refining systems, and control technologies should be assessed
in terms of their effectiveness in controlling all pollutants of
concern.

RECOMMENDATIONS

Although refining processes capable of producing conventional fuels
from oil and shale are available, high hydrogen consumption, poor selec-
tivity, and, in some cases, low catalyst activity and life indicate the
need for major improvements.  The petroleum industry in the United States
is capable of developing synthetic fuel refining processes and is carry-
ing on a considerable amount of exploratory research, but the clearly
distant need for major synthetic fuel refining facilities has delayed a
major effort at commercialization. As complements to the research and
development efforts of the petroleum industry, the panel recommends that
the government support its own program, emphasizing basic and explora-
tory research.

Basic and Exploratory Research

As this chapter has emphasized, the fundamental government role in the
conduct of research and development is to sponsor work on long term,
basic research problems. The aim is to broaden the knowledge base as
a foundation for applied research and process development, both of which
are mainly the provinces of private industry.